In 80 male patients with coronary heart disease maximum diastolic pressure in the left ventricle (LVMDP) (usually the top of the a wave), and 'post a' end-diastolic pressure (LVEDP) before and 2 and 3 minutes after ventriculography were correlated to angiographic estimates of left ventricular function (aneurysm, ejection fraction (EF), and to lesions shown by selective coronary arteriography using a score system (coronary artery lesions index, CALI).
In 80 male patients with coronary heart disease maximum diastolic pressure in the left ventricle (LVMDP) (usually the top of the a wave), and 'post a' end-diastolic pressure (LVEDP) before and 2 and 3 minutes after ventriculography were correlated to angiographic estimates of left ventricular function (aneurysm, ejection fraction (EF), and to lesions shown by selective coronary arteriography using a score system (coronary artery lesions index, CALI).
A significant correlation between CALI and LVEDP (or LVMDP) could not be shown either before or after ventriculography. Before ventriculography, however, LVEDP and LVMDP were good predictors of left ventricular dyskinesia (aneurysm and/or EF<50%). A positive and significant correlation between CALI and the LVEDP (and LVMDP) increments following ventriculography (A LVEDP, A LVMDP) wasfound in patients with LVEDP (or LVMDP) below 12 mmHg before ventriculography. Using ALVEDP the correlation coefficient was 0-51 (n=41, P<0.001, 95 per cent confidence interval 0-24 to 0-88). Using A LVMDP r=0-47 (n=41, 0 001 <P<0.01). A LVEDP>12 mmHg was found only in patients with triple vessel disease.
In coronary artery disease a prominent a wave in the left ventricular pressure curve is a frequent finding. This is assumed to be a result of reduced ventricular compliance which is often found in these conditions (Bristow, Van Zee, and Judkins, 1970; Diamond and Forrester, 1972; Smith et al., 1974) . Stresstests, as exercise or injection of contrast medium into the left ventricle, often lead to increased filling pressure (Goldschlager et al., 1970; Cohn et al., 1973) , and it is shown that these pressure increments are partly related to distribution and severity of coronary artery lesions (Goldschlager et al., 1970; Brundage and Cheitlin, 1971; Saltups et al., 1971) . In some patients the a wave increments after ventriculography are very striking, yet may not be accompanied by rises in end-diastolic pressure (post a). The aim of this work was to study the relation between the angiographic findings and the left ventricular filling pressure before and after ventriculography, using pressures measured at the top of the a wave as well as 'post a' end-diastolic pressures, both in patients with normal left ven-characteristic history of angina pectoris, and 59 had previous myocardial infarction. The duration of the symptoms ranged from 2 months to 14 years: in 55 of the patients the symptoms had persisted for more than 2 years. All patients were in sinus rhythm. Retrograde catheterisation of the left ventricle and selective coronary angiography were done using the following procedure. The ventricle was catheterised via the left femoral artery using a Pigtail Ducor 8 F catheter. After pressure recordings ventriculography was done with the patient in the right anterior oblique (RAO) position using 35 mm film at 75 frames per second. Isopaque Coronar (metrizoate meglumine/Na/Ca (58/9/1), 370 mg J/ml) 45 ml, was injected by a pressure Forfang, Andersen, Simonsen, and Stake In cases with suspected ventricular aneurysm, an additional injection was made in the left anterior oblique (LAO) position. Two to three minutes after the first contrast injection a new set of left ventricular pressures was recorded. A further angiogram was recorded with the catheter in the aortic root. Selective coronary angiography was by the method described by Judkins (1967) .
The pressure recordings were made using ElemaSchonander pressure transducer, EMT 35, No. 2359, with zero reference level on the anterior axillary line in the fourth intercostal space. The left ventricular pressures measured, taking the mean pressures of 10 successive cycles, were peak systolic pressure, maximum diastolic pressure (LVMDP) (often at the top of the a wave), and end-diastolic pressure (LVEDP) (Fig. 1) .
LVEDP was measured after the a wave just before the rapid systolic upstroke. Sometimes LVMDP and LVEDP were equal, either because the a wave could not be clearly identified, or because the top of the a wave equalled LVEDP. The differences in LVEDP and LVMDP obtained before and after ventriculography (ALVEDP, ALVMDP) were measured for correlation studies (Fig. 2) . The heart rates before and after ventriculography were also noted, and rate-pressure products (heart rate x peak systolic pressure) were calculated.
Left ventricular movements and contractility were estimated by eyeball appreciation and ejection fraction (EF) measured by planimetry using the ellipsoidal formulae for calculation described by Arbogast, Solignac, and Bourassa (1973) . Based The coronary artery lesions were evaluated by a score system, where the relative importance of the arterial lesions for the myocardial blood flow was considered. The three main arteries (right coronary artery, left anterior descending artery, and left circumflex artery) were studied separately and given a score ranging from 0 to 4. The degree of obstruction was estimated for the main artery and its greater branches. Lesions of the main stem of the left coronary artery were given a double score. Score 0: Artery without significant stenosis (i.e. <25% obstruction). The angiograms were examined by all of us without knowing the pressure data, and the assessments were made by a joint decision.
The statistical methods used were linear correlation analysis, and Student's t-test, paired and unpaired.
Results

ANGIOGRAPHY
The grouping of the patients according to the ventriculography gave the following results: group 1 (EF> 50%): 54 patients; group 2 (EF< 50%): 13 patients; group 3 (left ventricular aneurysm): 14 patients. In group 2 the EF ranged from 5 to 38 per cent, mean 23-3, SD 9-8.
A graphic presentation of the material according to CALI (range 0 to 11) is shown in Fig. 3 to 6 . The patients were also divided in groups according to single-, double-, and triple-vessel disease. The numbers of cases in these groups were 7, 20, and 50 respectively. In 3 cases there were angiographically normal arteries.
PRESSURES
Both peak systolic ventricular pressure and heart rate increased after ventriculography; mean pressure from 122 mmHg to 129 (P < 0.001), and rate from 78 to 86 (P < 0.001). Mean rate-pressure product increased from 9571 before to 11 081 after ventriculography (P < 0.001).
LVMDP and LVEDP before and after ventriculography are shown in Fig. 2 . In nearly half of the patients LVMDP exceeded LVEDP. Before ventriculography the mean difference between LVMDP and LVEDP was 0 9 mmHg as compared with 1-2 after ventriculography (P >0 05). The differences were most prominent in cases with LVEDP between 15 and 30 mmHg.
CORRELATIONS BETWEEN ANGIOGRAPHY AND PRESSURES
The relation between LVEDP before ventriculography and angiographic findings is shown in Fig. 3 . There was no correlation between LVEDP and CALI. Raised LVEDP, however, was a more frequent finding in the patients belonging to the dyskinesia groups 2 and 3 as compared with patients with EF . 50 per cent. LVEDP above 16 mmHg was found in 9 of the 12 patients in group 2, and in 10 of the 14 patients in group 3. In the patients with EF > 50 per cent (group 1), however, a LVEDP above 16 mmHg was only found in 8 out of 54 patients. As shown in Fig. 4 this respect. LVMDP above 19 mmHg was found in 20 out of the 26 patients belonging to either group 2 or 3, as compared with only 6 out of the 54 patients in group 1. After ventriculography no correlation between LVEDP and CALI was found (Fig. 5) . The ability of LVEDP to predict dyskinesia was poorer after ventriculography. A positive and significant correlation between CALI, and ALVEDP and ALVMDP was found, but only in patients in whom LVEDP and LVMDP were normal before ventriculography (below 13 mmHg) (Fig. 6) . Using ALVEDP the In 7 patients with duration of 10 years or more, mean CALI was 8&3 and they all had triple vessel disease.
Discussion
In most of the patients with much reduced EF we found increased left ventricular filling pressure, both in those with angiographic appearances of left ventricular aneurysm and in those with akinesia without apparent aneurysm. The difference between aneurysm and akinesia is, however, difficult and unreliable, and some aneurysms may appear only as an akinetic area The a wave in the left ventricular pressure curve, which appears as a result of left atrial contraction, is prominent in such cases because of reduced ventricular compliance (Bristow et al., 1970; Smith et al., 1974) . We found that the top of the a wave (LVMDP) exceeded LVEDP (post a) more in patients with a raised filling pressure (LVEDP 15 to 30 mmHg) than in the others. We also found that LVMDP was slightly more reliable than LVEDP in the differentiation of patients with much reduced EF from the others, and ALVMDP correlated significantly with GALI, though less well than ALVEDP. LVMDP is often easier to determine than LVEDP. In cases with a prominent a wave, the top of this wave is clearly defined. Determination of the true maximum diastolic pressure is difficult when the a wave is continuous with the upstroke of left ventricular pressure curve. In these cases, however, the difficulties are the same whether LVEDP or LVMDP is measured.
EF is probably the most useful of the readily obtainable haemodynamic measurements in assessing the import of deranged left ventricular function in relation to the outlook for patients undergoing cardiac surgery (Cohn et al., 1974 (Brown et al., 1969; Rahimtoola et al., 1970;  Ventricular filling pressure and angiographic findings group.bmj.com on June 22, 2017 -Published by http://heart.bmj.com/ Downloaded from Carleton, 1971; Kloster, et al., 1972; Cohn et al., 1973) . The contrast medium unmasks latent dysfunction through its myocardial depressant effect as well as by augmentation of the Starling effect (Cohn et al., 1973) . Brundage and Cheitlin (1971) (Bristow et al., 1970; Diamond and Forrester, 1972) . The reduced compliance leads to increased force of the left atrial contraction in order to achieve sufficient end-diastolic volume, and a prominent a wave is the result. Therefore, the significance of the changes in LVMDP is reasonable. In coronary heart disease LVMDP seems to be as relevant a measurement as the traditional 'post a' LVEDP.
In cases with raised filling pressure before ventriculography no significant correlation was found between filling pressure increments and degree of coronary arterial lesions. A majority of these patients had previous myocardial infarcts, and dilated, noncompliant ventricles, suggesting an inability of enddiastolic fibre length to increase further.
In our material the distribution of coronary arterial lesions increased with the duration of the symptoms. This is to be expected in the light of the progressive nature of the arteriosclerotic process.
Left (Fig. 6 ).
